Effect of the Electric Field on DNA Bases as Pigments for Nanodevices: A First-Principles Study.
In this work we used Density Functional Theory to simulate the molecular electronics behavior of the nitrogenous bases of human DNA under electric field effects. The results can describe some internal effects in the use of DNA-based as photoconductor or semiconductor nanodevices. For this investigation, calculations were performed to predict structural deformations, HOMO and LUMO orbitals, and thermodynamic properties of each one of the following nitrogenous bases: adenine, thymine, guanine and cytosine. All the quantities were calculated as functions of the electric field. This analysis allows us to verify the influence of the electric field in the molecular geometry of nitrogenous bases, enabling us to determine that adenine, thymine and guanine are those bases most susceptible to presenting substantial deformations when DNA is submitted to the action of an external electric field, while the molecular structure of cytosine is highly resistant to this effect.